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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sheet for manufacturing an 
optical disk which is capable of decreasing the deposits to a stamper. 
SOLUTION: A stamper receptive layer 1 1 of the sheet for manufacturing 
the optical disk is composed of a polymeric material which has energy ray 
curability and is 103 to 106 Pa in the storage elastic modules before the 
curing. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A sheet for optical disc manufacture having used as the main ingredients a polymer material which has energy-line 
hardenability, and having a stamper receiving layer whose storage moduli before hardening are 10 3 - 10 6 Pa. 
[Claim 2]The sheet for optical disc manufacture according to claim 1, wherein a storage modulus after hardening of said stamper 
receiving layer is more than 10 7 Pa. 

[Claim 3]The sheet for optical disc manufacture according to claim 1 or 2, wherein said polymer material is an acrylic ester 
copolymer which has an energy-line hardenability group in a side chain. 

[Claim 4]The sheet for optical disc manufacture according to claim 3, wherein said energy-line hardenability group is an 
unsaturation group and weight average molecular weight of said acrylic ester copolymer is 100,000 or more. 
[Claim 5]The sheet for optical disc manufacture according to any one of claims 1 to 4, wherein said stamper receiving layer 
contains a photopolymerization initiator further. 

[Claim 6]The sheet for optical disc manufacture according to any one of claims 1 to 5 characterized by laminating an exfoliation 
sheet in a field of one side of said stamper receiving layer, or both. 

[Claim 7]The sheet for optical disc manufacture according to any one of claims 1 to 6, wherein a sheet which constitutes a 
protective layer is laminated by one field of said stamper receiving layer. 



[Translation done.] 



http://www4jpdUnpit.goj>/cgi^ 08/04/04 



JP,2003-123332,A [DETAILED DESCRIPTION] 



1/7 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCFUPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the sheet for optical disc manufacture. 

In particular, the uneven pattern of a stamper is transferred and it is related with the sheet for optical disc manufacture in 
which a pit or a groove is constituted. 

[0002] 

[Description of the Prior Art]The following methods are indicated as a method of manufacturing an optical disc (the patent No. 
2956989 gazette). 

(a) Laminate a dry photoresist film in an optically transparent base with a stable size. 

(b) Form a reflecting layer in the exposed surface of a dry photoresist film arbitrarily. 

(c) Carry out embossing of the exposed surface of a photoresist film with a relief code track by applying a stamper including the 
relief image of a code track under application of pressure. 

(d) Make a transparent substrate and a photoresist film harden through and a photoresist film for chemical rays, making a 
stamper contact. 

(e) Separate a stamper from the film by which embossing was carried out and which carried out photo-curing. 

(f) Form a light reflection layer in the embossed surface of the film which carried out photo-curing. 

[0003]As a constituent which constitutes the above-mentioned dry photoresist film, Diacrylate ester of the bisphenol A epoxy 
resin derived from bisphenol A and epichlorohydrin, Trimethylolpropanetrimethacrylate, an optical brightener, 2-mercapto 
benzoxazole, 2,2 , -bis-(o-chlorophenyl)-4,4',5,5'-tetraphenyl biimidazole, Trimethylolpropane, glycerol triacetate, methoxy 
hydroquinone, A thermal depressant, diethylhydroxylamine, ethyl acrylate (57%) / methyl methacrylate (39%) / acrylic acid (4%) 
copolymer, What consists of ethyl acrylate, ethyl acrylate (17%) / methyl methacrylate (71%) / acrylic acid (12%) copolymer, a 
polycaprolactone, and zinc acetylacetonate is used (the patent No. 2956989 gazette example 1). 
[0004] f 

[Problem(s) to be Solved by the Invention]The above-mentioned dry photoresist film blends the low molecular weight 
constituent for raising the application-of-pressure modification in the photopolymerization nature ingredient for the polymer 
component for firmness, and hardening, and embossing, and other additive agents. In the above examples of combination, a low 
molecular weight constituent will not contribute to a hardening reaction at all, but after photo-curing will remain in a dry 
photoresist film with low molecular weight. Since a photopolymerization nature ingredient is tow molecular weight comparatively, 
an unreacted photopolymerization nature ingredient will remain in a dry photoresist film with low molecular weight. 
[0005]If a lot of low molecular weight constituents remain in the hardened dry photoresist film, the internal strength of a film 
falls, and when separating from a stamper, micro destruction will arise in a boundary part with a stamper. The destroyed dry 
photoresist film serves as an affix to a stamper, and the problem that a stamper is polluted arises. 

[0006]Thus, tf the ingredient of a dry photoresist film adheres to a stamper, in order to transfer an exact uneven pattern, it will 
develop into the problem that the number of times which washes a stamper not only increases, but the life of a stamper 
becomes short and the manufacturing cost of an optical disc becomes high. 
[0007]This invention is made in view of such the actual condition, and is a thing. 

The purpose is to provide the sheet for optical disc manufacture which can reduce the affix through which it passes. 
[0008] 

[Means for Solving the Problem]To achieve the above objects, a sheet for optical disc manufacture concerning this invention 
used as the main ingredients a polymer material which has energy-line hardenability, and a storage modulus before hardening 
was provided with a stamper receiving layer which are 10 3 - 10 6 Pa (claim 1). 

[0009]In order that according to the above-mentioned invention (claim 1) a stamper receiving layer may consist of a polymer 
material which has energy-line hardenability and a lot of low molecular weight constituents may not remain in a stamper 
receiving layer after hardening, Thereby, internal strength increases, micro destruction becomes difficult to produce a stamper 
receiving layer also with stress at the time of separation with a stamper within a stamper receiving layer, and it is prevented 
that a part of stamper receiving layer adheres to a stamper. 

[0010]Only by sticking a stamper to a stamper receiving layer by pressure like the above-mentioned invention (claim 1) by 
setting a storage modulus before hardening of a stamper receiving layer to 10 3 - 10 6 Pa, It becomes possible to transfer 
precisely an uneven pattern currently formed in a stamper to a stamper receiving layer. 

[0011]ln the above-mentioned invention (claim 1), it is preferred that a storage modulus after hardening of said stamper 
receiving layer is more than 10 7 Pa (claim 2). When hardening is certainly fixed and a pit and a groove which were transferred by 
stamper receiving layer as a storage modulus after hardening of a stamper receiving layer is such a value separate a stamper 
and a stamper receiving layer by it, a possibility of a pit and a groove being destroyed or changing disappears. 
[0012]In the above-mentioned invention (claims 1 and 2), said polymer material, It is preferred that it is an acrylic ester 
copolymer which has an energy-line hardenability group in a side chain (claim 3), and it is preferred that said especially energy- 
line hardenability group is an unsaturation group, and weight average molecular weight of said acrylic ester copolymer is 1 00,000 
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or more (claim 4). 

[0013]The above polymer materials can constitute a stamper receiving layer independently, and while the stamper receiving 
layer which consists of this polymer material can transfer an uneven pattern of a stamper precisely, even if it exfoliates from a 
stamper after hardening, there is almost no affix to a stamper. 

[0014]ln the above-mentioned invention (claims 1-4), said stamper receiving layer may contain a photopolymerization initiator 
further (claim 5). When using ultraviolet rays as an energy line, and a stamper receiving layer contains a photopolymerization 
initiator further in this way, polymerization curing time and a beam-of-light dose can be lessened. 

[0015]An exfoliation sheet may be laminated by field of one side of said stamper receiving layer, or both in the above-mentioned 
invention (claims 1-5) (claim 6). A sheet which constitutes a protective layer may be laminated by one field of said stamper 
receiving layer in the above-mentioned invention (claims 1-6) (claim 7). 
[0016] 

[Embodiment of the Invention]Hereafter, the embodiment of this invention is described. 

[A 1 st embodiment] DrawjngJJs a sectional view of the sheet for optical disc manufacture concerning a 1 st embodiment of this 
invention, and draw ing 2 (a) - (f) is a sectional view showing an example of the manufacturing method of the optical disc using 
the sheet for optical disc manufacture concerning the embodiment. 

[001 7] As shown in drawing J, the sheet 1 for optical disc manufacture concerning this embodiment consists of the stamper 
receiving layer 1 1 and the* exfoliation sheet 12 laminated by both sides of the stamper receiving layer 11. However, the 
exfoliation sheet 12 exfoliates at the time of use of the sheet 1 for optical disc manufacture. 

[0018]The stamper receiving layer 1 1 is a layer from which the uneven pattern currently formed in the stamper is transferred 
and which a pit or a groove comprises. This stamper receiving layer 1 1 consists of a polymer material which has energy-line 
hardenability, and the storage moduli before hardening of the stamper receiving layer 11 are 10 3 - 10 6 Pa, and it is 10 4 - 5x10 
5 Pa preferably. 

[0019]Here, the measurement temperature of "the storage modulus before hardening" shall be the same temperature as the 
work environment which piles up a stamper and the sheet 1 for optical disc manufacture (stuck by pressure). That is, when 
piling up a stamper and the sheet 1 for optical disc manufacture at a room temperature, a storage modulus is measured under a 
room temperature, and when piling up a stamper and the sheet 1 for optical disc manufacture under heating, a storage modulus 
is measured at the same temperature as cooking temperature. 

[0020]If the storage modulus before hardening of the stamper receiving layer 11 is in the above ranges, the uneven pattern 
currently formed in the stamper will be precisely transferred by the stamper receiving layer 1 1 only by sticking a stamper to the 
stamper receiving layer 1 1 by pressure, and manufacture of an optical disc will become very easy. 

[0021] As for the storage modulus after hardening of the stamper receiving layer 1 1, it is preferred that it is more than 10 7 Pa, 
and it is especially preferred that they are 10 ® — 10 ^ u Pa. Here, the measurement temperature of "the storage modulus after 
hardening" shall be the same temperature as the storage environment of an optical disc, i.e., a room temperature. 
[0022]If the storage modulus after hardening of the stamper receiving layer 11 is in the above ranges, When hardening is 
certainly fixed and the pit and groove which were transferred by the stamper receiving layer 1 1 separate a stamper and the 
stamper receiving layer 1 1 by it, a possibility of a pit and a groove being destroyed or changing disappears. 
[0023]As for the polymer material which constitutes the stamper receiving layer 11, it is preferred that it is an acrylic ester 
copolymer which has an energy-line hardenability group in a side chain. The acrylic copolymer (a1) in which this acrylic ester 
copolymer has a functional group content monomeric unit, It is preferred that it is a with a molecular weights of 100,000 or more 
which have an energy-line hardenability group in a side chain energy-line hardening type copolymer (A) produced by making the 
unsaturation group content compound (a2) which has a substituent combined with the functional group react. 
[0024]An acrylic copolymer (a1) consists of a constitutional unit drawn from a functional group content monomer, and a 
constitutional unit drawn from acrylic ester monomer (meta) or its derivative. 

[0025]The functional group content monomer which an acrylic copolymer (a1) has, It is a monomer which has a double bond of 
polymerization nature, and functional groups, such as hydroxyl, a carboxyl group, an amino group, a substituted amino group, and 
an epoxy group, in intramolecular, and a hydroxyl content unsaturated compound and a carboxyl group content unsaturated 
compound are used preferably. 

[0026]As a still more concrete example of such a functional group content monomer, 2-hydroxyethyl acrylate, 2-hydroxyethyl 
methacrylate, Carboxyl containing compounds, such as hydroxyl content acrylate. such as 2-hydroxypropyl acrylate and 2- 
hydroxypropyl methacrylate. acrylic acid, methacrylic acid, and itaconic acid, are mentioned, and these are independent or are 
used combining two or more sorts. 

[0027]As acrylic ester monomer (meta) which constitutes an acrylic copolymer (a1), cycloalkyl (meta) acrylate. benzyl (meta) 
acrylate, and the acrylic acid alkyl ester whose carbon numbers of an alky! group are 1-18 (meta) are used. The acrylic acid 
alkyl ester whose carbon numbers of an alkyl group are 1-18 especially preferably also in these (meta), For example, methyl 
(meta) acrylate, ethyl (meta) acrylate, propyl (meta) acrylate, butyl (meta) acrylate, 2-ethylhexyt (meta) acrylate, etc. are used. 
[0028]An acrylic copolymer (a1) the constitutional unit drawn from the above-mentioned functional group content monomer 
usually 3 to 100 % of the weight, It contains at 10 to 30% of the weight of a rate preferably, and the constitutional unit drawn 
from acrylic ester monomer (meta) or its derivative is 0 to 97 % of the weight usually preferably contained especially at 70 to 
90% of the weight of a rate 60 to 95% of the weight five to 40% of the weight. 

[0029] Although an acrylic copolymer (a1) is obtained by carrying out copolymerization of the above functional group content 
monomers, and acrylic ester monomer (meta) or its derivative with a conventional method, Besides these monomers, it is a little 
(for example, 10 or less % of the weight, preferably 5 or less % of the weight) rates, and copolymerization of formic acid vinyl, 
vinyl acetate, the styrene, etc. may be carried out. 

[0030]An energy-line hardening type copolymer (A) is obtained by making it react to the unsaturation group content compound 
(a2) which has a substituent which combines with the functional group the acrylic copolymer (al) which has the above- 
mentioned functional group content monomeric unit. 

[0031 ]The substituent which an unsaturation group content compound (a2) has can be suitably chosen according to the kind of 
functional group of the functional group content monomeric unit which an acrylic copolymer (al) has. For example, when a 
functional group is hydroxyl, an amino group, or a substituted amino group, When an isocyanate group or an epoxy group is 
preferred as a substituent and a functional group is a carboxyl group, As a substituent, an aziridinyl group, an epoxy group, or an 
oxazoline group is preferred, and when a functional group is an epoxy group, as a substituent, an amino group, a carboxyl group, 
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or an aziridinyl group is preferred. Such every one substituent per one molecule of unsaturation group content compounds (a2) 
is contained. 

[0032] 1-5 carbon-carbon double bonds [ 1-2 ] per molecule of energy-line polymerization nature are preferably included in the 
unsaturation group content compound (a2). As an example of such an unsaturation group content compound (a2) t For example, 
methacryloiloxy-ethyl isocyanate, the metha- isopropenyl- alpha, alpha-dimethylbenzylisocyanate, Methacryloyl isocyanate, 
allylisocyanate; An diisocyanate compound or a polyisocyanate compound. The acryloyl mono- isocyanate compound obtained 
by a reaction with hydroxyethyl (meta) acrylate; An diisocyanate compound or a polyisocyanate compound, Acryloyl mono- 
isocyanate compound; glycidyl (meta) acrylate obtained by the reaction of a polyol compound and hydroxyethyl (meta) acrylate; 
(meta) Acrylic acid, 2-(1 -aziridinyl) ethyl (meta) acrylate, 2-vinyl-2-oxazoIine, 2-isopropenyl-2-oxazoline, etc. are mentioned. 
[0033]40-95 Eq of unsaturation group content compounds (a2) are per 100 Eq of functional group content monomers of the 
above-mentioned acrylic copolymer (a1), and 20-100 Eq usually especially used at a rate of 60-90 Eq preferably. 
[0034]The reaction of an acrylic copolymer (a1) and an unsaturation group content compound (a2) is usually performed in 
organic solvents, such as ethyl acetate, by a room temperature or 40-70 ** warming under ordinary pressure and an inert gas 
atmosphere for about 12 to 48 hours. When reacting, a catalyst, polymerization inhibitor, etc. can be used suitably. For example, 
in the case of the reaction of the acrylic copolymer whose functional group is hydroxyl, and the unsaturation group content 
compound whose substituent is an isocyanate group, it is preferred to use the catalyst of organic tin systems, such as dibutyltin 
laurate. According to the combination of a functional group and a substituent, the temperature of a reaction, a pressure, a , 
solvent, time, the existence of a catalyst, and the kind of catalyst can be chosen suitably. The functional group which exists in 
the side chain in an acrylic copolymer (al), and the substituent in an unsaturation group content compound (a2) react by this, 
an unsaturation group is introduced into the side chain in an acrylic copolymer (a1), and an energy-line hardening type 
copolymer (A) is obtained. The conversion of the functional group and substituent in this reaction is usually not less than 80% 
preferably not less than 70%, and the unreacted functional group may remain in an energy-line hardening type copolymer (A). 
[0035]Thus, the weight average molecular weight of the energy-line hardening type copolymer (A) obtained is 100,000 or more, 
is 150,000-1,500,000 preferably, and is 200,000-1,000,000 especially preferably. 

[0036]Here, when using ultraviolet rays as an energy line, polymerization curing time and a beam-otHight dose can be lessened 
by adding a photopolymerization initiator (B) to the above-mentioned energy-line hardening type copolymer (A). 
[0037]As such a photopolymerization initiator (B), specifically, Benzophenone, an acetophenone, benzoin, benzoin methyl ether. 
Benzoin ethyl ether, benzoin iso-propyl ether, benzoin isobutyl ether, Benzoin benzoic acid, benzoin methyl benzoate, benzoin 
dimethyl ketal, 2,4-diethyl thioxanthone, 1-hydroxycyclohexylphenyl ketone, Benzyldiphenyl sulfide, tetramethylthiuram 
monosulfide, Azobisisobutyronitrile, benzyl, dibenzyl, diacetyl, beta-crawl Anthraquinone, phosphine oxide (2,4,6-trimethyl 
benzyldiphenyl), 2-benzothiazole N, N-diethyldithiocarbamate, etc. are mentioned. As for especially a photopolymerization 
initiator (B), it is preferred to be used in the quantity of the range of 0.5 - 5 weight section 0.1 to 10 weight section to energy- 
line hardening type copolymer (A) 100 weight section. 

[0038]In the above-mentioned stamper receiving layer 1 1, other ingredients may be suitably blended with an energy-line 
hardening type copolymer (A) and a photopolymerization initiator (B). As other ingredients, polyfunctional monomer of a polymer 
component or an oligomer ingredient (C), and energy-line hardenability or oligomer ingredient (D) and cross linking agent (E) 
which do not have energy-line hardenability. and other additive agents (F) are mentioned, for example. 
[0039]As the polymer component or oligomer ingredient (C) which does not have energy-line hardenability, For example, 
polyacrylic ester, polyester, polyurethane, polycarbonate, polyolefine, etc. are mentioned, and polymer or oligomer of 3,000- 
2,500,000 has preferred weight average molecular weight. 

[0040]As polyfunctional monomer or the oligomer ingredient (D) of energy-line hardenability, For example, TORIMECHI roll pro 
pantry (meta) acrylate, penta ERIS RITORUTORI (meta) acrylate, Pentaerythritol tetra (meta) acrylate, dipentaerythritol hexa 
(meta) acrylate, 1,4-butanediol di(metha)acrylate, 1.6-hexanediol di(metha)acrylate, poly ethylene glycol di(metha)acrylate, 
polyester oligo (meta) acrylate, polyurethane oligo (meta) acrylate, etc. are mentioned. 

[0041 ]As a cross linking agent (E), the polyfunctional compound which has reactivity with the functional group which an energy- 
line hardening type copolymer (A) etc. have can be used. As an example of such a polyfunctional compound, an isocyanate 
compound, an epoxy compound. An amine compound, a melamine compound, an aziridine compound, a hydrazine compound, an 
aldehyde compound, an oxazoline compound, a metal alkoxide compound, metal chelate compound, metal salt, ammonium salt, 
reactant phenol resin, etc. can be mentioned. 

[0042]As other additive agents (F), an ultraviolet ray absorbent, a plasticizer, a bulking agent, an antioxidant, a tackifier, paints, a 
color, a coupling agent, etc. are mentioned, for example. 

[0043]By blending other ingredients of these with the stamper receiving layer 1 1, an adhesive property with the ease of transfer 
of the uneven pattern before hardening, the intensity after hardening, and other layers and detachability, preservation stability, 
etc. may be improvable. 

[0044]Even if it is a case where other ingredients are blended with the stamper receiving layer 1 1 as mentioned above, It is 
required for the storage modulus before hardening of the stamper receiving layer 1 1 to serve as 10 3 - 10 $Pa, and it is 
preferred to design so that the affix which remains from the stamper receiving layer 1 1 to a stamper may decrease. It is 
preferred to specifically consider it as less than 200 affixes of the stamper receiving layer 1 1 to the nickel board which carried 
out mirror plane processing, and it is preferred to consider it especially as less than 100 pieces. It is preferred that it is 0 - 50 
weight section in the sum total of other ingredients as loadings of an ingredient besides the above, for example to energy-line 
hardening type copolymer (A) 100 weight section, and it is preferred that it is especially 0-20 weight section. 
[0045]Here, although the thickness of the stamper receiving layer 1 1 is determined according to the depth of the pit which 
should be formed, or a groove, it is usually about 5-100 micrometers, and is about 5-50 micrometers preferably. 
[0046]In the sheet 1 for optica! disc manufacture concerning this embodiment, since it is easy to transform the stamper 
receiving layer 1 1 with a pressure, in order to prevent this, the exfoliation sheet 1 2 is laminated by both sides of the stamper 
receiving layer 1 1. What could use the publicly known thing conventionally as the exfoliation sheet 12. for example, carried out 
exfoliation processing of the resin films, such as polyethylene terephthalate and polypropylene, by the silicone series remover 
etc. can be used. 

[0047]As for the exfoliation sheet 1 2, in order to give smooth nature to the stamper receiving layer 1 1 . it is preferred that the 
surface roughness (Ra) of the side (side in contact with the stamper receiving layer 1 1) which carried out exfoliation processing 
is 0.1 micrometer or less. The thickness of the exfoliation sheet 12 is usually about 10-200 micrometers, and is about 20-100 
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micrometers preferably. 

[0048]The sheet 1 for optical disc manufacture concerning this embodiment, The material which constitutes the stamper 
receiving layer 1 1. and the paint which contains a solvent further by request are prepared, A kiss roll coating machine, a reverse 
roll coater, a knife coating machine, a roll knife coating machine, After making it apply and dry and forming the stamper receiving 
layer 1 1 on the exfoliation sheet 12 with coaters, such as a die coater, it is obtained by laminating the exfoliation sheet 12 of 
one more sheet on the surface of the stamper receiving layer 11. 

[0049]Next, an example of the manufacturing method of the optical disc which uses the above-mentioned sheet 1 for optical 
disc manufacture is explained. 

[0050]First, as shown in drawing 2 (a), the strip of one exfoliation sheet 12 of the sheet 1 for optical disc manufacture is carried 
out, After laminating and sticking the exposed stamper receiving layer 1 1 to the optical disk substrate 3 which consists of 
polycarbonate etc. by pressure, the strip of the exfoliation sheet 12 of another side laminated on the stamper receiving layer 1 1 
is carried out, and the stamper receiving layer 1 1 is exposed. 

[0051]Next, as shown in draw ing 2 (b) - (c). the stamper S is stuck to the surface of the exposed stamper receiving layer 1 1 by 
pressure, and the uneven pattern of the stamper S is transferred to the stamper receiving layer 1 1. When the storage moduli in 
the room temperature of the stamper receiving layer 1 1 are 10 3 - 10 6 Pa, sticking by pressure of the stamper S can be 
performed at a room temperature. 

[0052]The stamper S usually comprises metallic materials, such as a nickel alloy. Although the shape of the stamper S shown in 
d raw ing 2 (b) - (d) is tabular, it may not be limited to this and may be rolled form. 

[0053]And as shown in drawing 2 (c), where the stamper S is stuck to the stamper receiving layer 11, energy-line irradiation 
equipment (UV lampL as [ The inside of drawing 2 (c) ] an example) is used, and it irradiates with an energy line from the optical 
disk substrate 3 side to the stamper receiving layer 11. The material of the energy-line hardenability which constitutes the 
stamper receiving layer 1 1 hardens by this, and a storage modulus rises. 

[0054]As an energy line, ultraviolet rays, an electron beam, etc. are usually used. Although it changes with kinds of energy line, 
when it is ultraviolet rays, for example, its 100 - 500 mJ/cm 2 grade is preferred at light volume, and when it is an electron 
beam, about 10-1000 krad is preferred [ the dose of an energy line ]. 

[0055]Then, as shown in dra_wjng_2 (d), the stamper S is separated from the stamper receiving layer 1 1. Here, since the stamper 
receiving layer 1 1 uses as the main ingredients the polymer material which has energy-line hardenability, a low molecular weight 
constituent cannot remain easily after hardening. That is, even if a low molecular weight constituent exists in the stamper 
receiving layer 1 1 before hardening, copolymerization of the low molecular weight constituent is easily carried out to the 
polymer material which has the energy-line hardenability of the main ingredients by the exposure of an energy line, and the 
quantity which remains until after an exposure decreases. Thus, if a low molecular weight constituent does not remain in the 
stamper receiving layer 1 1 after hardening, internal strength will increase the stamper receiving layer 11, and it will become 
difficult to produce micro destruction also with the stress at the time of separation with the stamper S within the stamper 
receiving layer 1 1 . Therefore, it becomes possible for the frequency where it is prevented that a part of stamper receiving layer 
1 1 adheres to the stamper S after separation with the stamper S, and it washes the stamper S as a result to decrease, to be 
able to prolong the life of the stamper S, and to manufacture an optical disc by low cost by extension. 

[0056]If it transfers as mentioned above, the uneven pattern of the stamper S is fixed by the stamper receiving layer 1 1 and a 
pit or a groove is formed in it next, as shown in drawin g 2 (e), the reflection film 4 will be formed in the surface of the stamper 
receiving layer 1 1 by sputtering or other means. As the reflection film 4, it may be a multilayer film which contains recording 
layers, such as a phase change recording layer, further. 

[0057]And as shown in drawing 2 (f), the protective sheet 6 is laminated via the adhesives 5 on the above-mentioned reflection 
film 4, and it is considered as an optical disc. As the protective sheet 6, the same thing as the protective sheet in the sheet for 
optical disc manufacture applied to a 2nd embodiment mentioned later, for example can be used. 

[0058][A 2nd embodiment] The sheet for optical disc manufacture concerning a 2nd embodiment of this invention is explained. 
Drawing 3 is a sectional view of the sheet for optical disc manufacture concerning a 2nd embodiment of this invention. 
[0059]As shown in drawin g 3, the sheet 2 for optical disc manufacture concerning a 2nd embodiment consists of the stamper 
receiving layer 21, the protective sheet 22 laminated by one field (drajwmg 3 Nakashita side) of the stamper receiving layer 21, 
and the exfoliation sheet 23 laminated by the field ( drawin g 3 Nakagami side) of another side of the stamper receiving layer 21. 
However, the exfoliation sheet 23 exfoliates at the time of use of the sheet 1 for optical disc manufacture. 

[0060]The stamper receiving layer 21 consists of the same material as the stamper receiving layer 1 1 of the sheet 1 for optical 
disc manufacture concerning a 1st embodiment of the above, and has the same thickness. The exfoliation sheet 23 also consists 
of the same material as the exfoliation sheet 1 2 of the sheet 1 for optical disc manufacture concerning a 1 st embodiment of the 
above, and has the same surface roughness (Ra). 

[0061]The protective sheet 22 in this embodiment constitutes some optical discs, such as an acceptance surface, a label 
surface, etc. of an optical disc. As a material of the protective sheet 22, when the protective sheet 22 constitutes an 
acceptance surface. When it has sufficient light transmittance state to the wavelength band of the light for information reading 
and the protective sheet 22 should just constitute a label surface, what has the easily-adhesive surface where the ink for label 
printings is established easily is preferred. In any case, as for the material of the protective sheet 22, in order to manufacture an 
optical disc easily, a certain thing of rigidity or pliability is moderately preferred, and it is preferred that it is stable to 
temperature because of storage of an optical disc. As such a material, resin, such as polycarbonate, polymethylmethacrylate, 
and polystyrene, can be used, for example. 

[0062]As for the coefficient of linear expansion of the protective sheet 22, it is preferred that it is almost the same as the 
coefficient of linear expansion of the optical disk substrate 3 so that an optical disc may not cause curvature at an elevated 
temperature. For example, also as for the protective sheet 22, when the optical disk substrate 3 consists of polycarbonate resin, 
consisting of the same polycarbonate resin is preferred. 

[0063]Although the thickness of the protective sheet 22 is determined according to the thickness of the composition part of the 
kind of optical disc, or others of an optical disc, it is usually about 25-300 micrometers, and is about 50-200 micrometers 
preferably. 

[0064]The sheet 2 for optical disc manufacture concerning this embodiment, The material which constitutes the stamper 
receiving layer 1 1, and the paint which contains a solvent further by request are prepared, A kiss roll coating machine, a reverse 
roll coater, a knife coating machine, a roll knife coating machine, After making it apply and dry and forming the stamper receiving 
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layer 21 on the protective sheet 22 with coaters, such as a die coater, by laminating the exfoliation sheet 23 on the surface of 
the stamper receiving layer 21, Or after applying the above-mentioned paint on the exfoliation sheet 23, drying it and forming 
the stamper receiving layer 21, it is obtained by laminating the protective sheet 22 on the surface of the stamper receiving layer 
21. 

[0065]Next, an example of the manufacturing method of the optical disc which uses the above-mentioned sheet 2 for optical 
disc manufacture is explained. 

[0066]First, as shown in drawing 4 (a), the strip of the exfoliation sheet 23 of the sheet 2 for optical disc manufacture is carried 
out, and the stamper receiving layer 21 is exposed. 

[0067]Next, as shown in drawing 4 (a) - (b), the stamper S is stuck to the surface of the exposed stamper receiving layer 21 by 
pressure, and the uneven pattern of the stamper S is transferred to the stamper receiving layer 21. 

[0068]And as shown in drawing 4 (b), where the stamper S is stuck to the stamper receiving layer 21, energy-line irradiation 
equipment (UV lampL as [ The inside of dra wing 4 (b) ] an example) is used, and it irradiates with an energy line from the 
protective sheet 22 side to the stamper receiving layer 21. The material which constitutes the stamper receiving layer 21 
hardens by this, and a storage modulus rises. 

[0069]Then, as shown in drawing 4 (c), the stamper S is separated from the stamper receiving layer 21. Thus, if the uneven 
pattern of the stamper S is transferred and fixed by the stamper receiving layer 21 and a pit or a groove is formed in it next, as 
shown in drawin g 4 (d). the reflection film 4 will be formed in the surface of the stamper receiving layer 21 by sputtering or other 
means. As the reflection film 4, it may be a multilayer film which contains recording layers, such as a phase change recording 
layer, further. 

[0070]And as shown in drawing 4 (e), the optical disk substrate 3 is laminated via the adhesives 5 on the above-mentioned 
reflection film 4, and it is considered as an optical disc. 

[0071]The embodiment described above was indicated in order to make an understanding of this invention easy, and it was not 
indicated in order to limit this invention. Therefore, each element indicated by the above-mentioned embodiment is the meaning 
also containing all the design variations belonging to the technical scope of this invention, and equivalents. 

[0072]For example, both exfoliation sheets 12 may be also in the sheet 1 for optical disc manufacture, or there may not be the 

exfoliation sheet 23 in the sheet 2 for optical disc manufacture. 

[0073] 

[Example]Hereafter, although an example etc. explain this invention still more concretely, the range of this invention is not 
limited to these examples. 
[0074][Example 1] 

(Manufacture of the paint A for stamper receiving layers) Butyl acrylate 62 weight section. Methyl methacrylate 10 weight 
section and 2-hydroxyethyl acrylate 28 weight section were made to react in ethyl acetate, and the ethyl acetate solution (40 % 
of the weight of solids concentration) of the acrylic copolymer which has hydroxyl in a functional group was obtained. To ethyl 
acetate solution 250 weight section of the acrylic copolymer, ethyl acetate 100 weight section, Methacrytoiloxy-ethyl isocyanate 
30 weight section (it is 80.5 Eq to 100 Eq of 2-hydroxyethyl acrylate of an acrylic copolymer) as an unsaturation group content 
compound which has an isocyanate group in a substituent. Added dibutyltin dilaurate 0.12 weight section as a catalyst, it was 
made to react at a room temperature under a nitrogen atmosphere for 24 hours, and the energy-line hardening type copolymer 
was obtained. The weight average molecular weight (Mw) of this energy-line hardening type copolymer was 600,000. 
[0075]1-hydroxycyclohexylphenyl ketone (made-in [ Tiba Speciality Chemicals, Inc. ] trade name: IRGACURE 184) 3.7 weight 
section which is a photopolymerization initiator is dissolved in energy-line hardening type copolymer solid content 100 obtained 
weight section, Solids concentration was adjusted to 35% of the weight, and it was considered as the paint A for stamper 
receiving layers. 

[0076]The heavy exfoliation type exfoliation sheet which carried out releasing treatment to one side of the polyethylene 
terephthalate (PET) film (thickness: 38 micrometers) by heavy exfoliation type silicone resin on the other hand (surface 
roughness of an exfoliation treated surface: Ra=0.016micrometer), And two kinds of exfoliation sheets of the light release type 
exfoliation sheet (surface roughness of an exfoliation treated surface: Ra=0.023micrometer) which carried out releasing 
treatment to one side of the PET film (thickness: 38 micrometers) by light release type silicone resin were prepared. 
[0077]Applied the above-mentioned paint A by the knife coating machine on the releasing treatment side of the above- 
mentioned heavy exfoliation type exfoliation sheet, it was made to dry for 1 minute at 90 **, and the 1 0-micrometer-thick 
stamper receiving layer was formed. And the above-mentioned light release type exfoliation sheet was laminated on the surface 
of the stamper receiving layer, and this was made into the sheet for optical disc manufacture. 
[0078][Example 2] 

(Manufacture of the paint B for stamper receiving layers) 2-ethylhexyl acrylate 80 weight section and 2-hydroxyethyl acrylate 
20 weight section were made to react in ethyl acetate, and the ethyl acetate solution (40 % of the weight of solids 
concentration) of the acrylic copolymer which has hydroxyl in a functional group was obtained. To ethyl acetate solution 250 
weight section of the acrylic copolymer, ethyl acetate 100 weight section, Methacryloiloxy-ethyl isocyanate 21 weight section (it 
is 78.5 Eq to 100 Eq of 2-hydroxyethyl acrylate of an acrylic copolymer) as an unsaturation group content compound which has 
an isocyanate group in a substituent. Added dibutyltin dilaurate 0.025 weight section as a catalyst, it was made to react at a 
room temperature under a nitrogen atmosphere for 48 hours, and the energy-line hardening type copolymer was obtained. The 
weight average molecular weight (Mw) of this energy-line hardening type copolymer was 790,000. 

[0079]1-hydroxycyclohexylphenyl ketone (made-in [ Tiba Speciality Chemicals, Inc. ] trade name: IRGACURE 184) 3.8 weight 
section which is a photopolymerization initiator is dissolved in energy-line hardening type copolymer solid content 100 obtained 
weight section, Solids concentration was acjjusted to 33% of the weight, and it was considered as the paint B for stamper 
receiving layers. 

[0080]Applied the above-mentioned paint B by the roll knife coating machine on the releasing treatment side of the same heavy 
exfoliation type exfoliation sheet as Example 1, it was made to dry for 1 minute at 100 **, and the 30-micrometer-thick stamper 
receiving layer was formed. And the light release type exfoliation sheet same on the surface of the stamper receiving layer as 
Example 1 was laminated, and this was made into the sheet for optical disc manufacture. 

[0081] [Example 3] Applied the paint A prepared in Example 1 by the knife coating machine on the releasing treatment side of 
the same light release type exfoliation sheet as Example 1, it was made to dry for 1 minute at 90 **, and the 1 0-micrometer- 
thick stamper receiving layer was formed. And polycarbonate (PC) film (the Teijin [, Ltd. ] make, trade-name:pure ace C110-100, 
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thickness: 100 micrometers) of the light transmittance state was laminated as a protective layer on the surface of the stamper 
receiving layer, and it was considered as the sheet for the optical disc manufacture with a protective layer on it. 
[0082][Example 4] Applied the paint B prepared in Example 2 by the roll knife coating machine on the releasing treatment side 
of the same light release type exfoliation sheet as Example 1, it was made to dry for 1 minute at 100 **, and the 30- 
micrometer—thick stamper receiving layer was formed. And the light transmittance state PC film same as a protective layer as 
Example 3 was laminated on the surface of the stamper receiving layer, and it was considered as the sheet for the optical disc 
manufacture with a protective layer on it. 

[0083][Comparative example 1] The dry film photopolymer element constituent was prepared according to Example 1 given in 
the patent No. 2956989 gazette. The obtained dry film photopolymer element constituent was used, and the sheet for optical 
disc manufacture was manufactured like Example 1. 

[0084][Comparative example 2] The dry film photopolymer element constituent prepared by the comparative example 1 was 
used, and the sheet for optical disc manufacture was manufactured like Example 3. 

[0085][The example 1 of an examination] The value of 25 ** was measured for the storage modulus before hardening of the 
stamper receiving layer of the sheet for optical disc manufacture manufactured by Examples 1 and 2 and the comparative 
example 1 at 1 Hz using the viscoelasticity measuring apparatus (the product made by Rheometrics, device name:DYNAMIC 
ANALYZER RDA II). As a result about the stamper receiving layer in Example 1, it was 1.4x10 4 Pa, was 6.1x10 4 Pa about the 
stamper receiving layer in Example 2, and was 2.0x10 5 Pa about the stamper receiving layer in the comparative example 1. 
[0086]It irradiates with ultraviolet rays to the above-mentioned stamper receiving layer (UNTEC Corp. make and device 
nameiAdwill RAD-2000m/8 are used.). Exposure conditions: The value of 25 ** was measured for the storage modulus of the 
stamper receiving layer after illumination 310 mW/cm 2 , light volume 300 mJ/cm 2 , and hardening at 3.5 Hz using the 
viscoelasticity measuring apparatus (cage ene tech incorporated company make, a device name: Leo Paivu Ron DDV-II-EP). As 
a result, about the stamper receiving layer in Example 1, it was 6.0x10 8 Pa, was 3.2x10 8 Pa about the stamper receiving layer in 
Example 2, and was 1.4x10 1°Pa about the stamper receiving layer in the comparative example 1. 

[0087][The example 2 of an examination] The nickel disk (120 mm in diameter) which performed mirror surface finish was stuck 
to the surface of the stamper receiving layer which exfoliated and exposed the light release type exfoliation sheet by pressure 
by the pressure of 29N from the sheet for optical disc manufacture manufactured by Examples 3 and 4 and the comparative 
example 2. And it irradiates with ultraviolet rays from the protective layer side (UNTEC Corp. make and device name:Adwill 
RAD-2000m/8 are used.). Exposure conditions: Illumination 310 mW/cm 2 , light volume 300 mJ/cm 2 , and a stamper receiving 
layer were stiffened. 

[0088]Then, the hardened stamper receiving layer was exfoliated from the nickel disk, the laser surface inspection apparatus 
(Hitachi Electronics Engineering, Inc. make and device name:LS5000) was used, and the number of the affixes (particle diameter 
is a thing of 0.27 micrometers or more) to the mirror plane of a nickel disk was measured. 

[0089]About the nickel disk stuck to the stamper receiving layer of the sheet for optical disc manufacture manufactured in 
Example 3 by pressure, as a result, 39 pieces. About 4,000 affixes counted about the nickel disk stuck to the stamper receiving 
layer of the sheet for optical disc manufacture manufactured by 31 pieces and the comparative example 2 about the nickel disk 
stuck to the stamper receiving layer of the sheet for optical disc manufacture manufactured in Example 4 by pressure by 
pressure. 

[0090][The example 1 of manufacture] After cutting beforehand into the same shape as the below-mentioned optical disk 
substrate the sheet for optical disc manufacture manufactured in Example 1 by stamping, The stamper receiving layer which 
exfoliated and exposed the light release type exfoliation sheet was laminated to the optical disk substrate (thickness: 1.1 mm, 
outer diameter:120mm) which consists of poly car NETO resin, and it was stuck by pressure by the pressure of 29N. 
[0091]Then, the stamper made from nickel was carried to the stamper receiving layer which exfoliated from the stamper 
receiving layer and exposed the heavy exfoliation type exfoliation sheet, it was stuck by pressure by the pressure of 29N, and 
the uneven pattern of the stamper was transferred to the stamper receiving layer. Next, it irradiates with ultraviolet rays from 
the optical disk substrate side (UNTEC Corp. make and device name:Adwill RAD-2000m/8 are used.). Exposure conditions: 
Illumination 310 mW/cm 2 , light volume 300 mJ/cm 2 , and a stamper receiving layer were stiffened, and the above-mentioned 
uneven pattern was fixed. 

[0092]After separating a stamper from a stamper receiving layer, the reflection film which consists of 60-nm-thick aluminum by 
sputtering was formed in the surface of a stamper receiving layer. And while laminating the pressure sensitive adhesive sheet 
(thickness: 20 micrometers) which consists only of an acrylic adhesive layer on this reflection film, The protective sheet (the 
Teijin [, Ltd. ] make, trade-name:pure ace C1 10-80, thickness: 80 micrometers) which furthermore consists of polycarbonate 
resin was laminated and stuck by pressure, and the optical disc was obtained. 

[0093][The example 2 of manufacture] The optical disc was manufactured using the sheet for optical disc manufacture 
manufactured in Example 2 with the same method and material as the example 1 of manufacture. 

[0094][The example 3 of manufacture] After cutting beforehand into the same shape as the below-mentioned optical disk 
substrate the sheet for optical disc manufacture manufactured in Example 3 by stamping. The stamper made from nickel 
(diameter 120 mm) was carried to the stamper receiving layer which exfoliated and exposed the light release type exfoliation 
sheet, it was stuck by pressure by the pressure of 29N, and the uneven pattern of the stamper was transferred to the stamper 
receiving layer. Next, it irradiates with ultraviolet rays from the protective layer side (UNTEC Corp. make and device 
nameiAdwill RAD-2000m/8 are used.). Exposure conditions: Illumination 310 mW/cm 2 light volume 300 mJ/cm 2 , and a stamper 
receiving layer were stiffened, and the above-mentioned uneven pattern was fixed. 

[0095]After separating a stamper from a stamper receiving layer, the reflection film which consists of 60-nm-thick aluminum by 
sputtering was formed in the surface of a stamper receiving layer. And on this reflection film, while laminating the pressure 
sensitive adhesive sheet (thickness: 20 micrometers) which consists only of an acrylic adhesive layer, the optical disk substrate 
(thickness: 1.1 mm, outer diameter 120mm) which consists of poly car NETO resin further was laminated and stuck by pressure, 
and the optical disc was obtained. 

[0096][The example 4 of manufacture] The optical disc was manufactured using the sheet for optical disc manufacture 
manufactured in Example 4 with the same method and material as the example 3 of manufacture. In any of the examples 1-4 of 
manufacture, the affix was not observed with an optical microscope in the surface of the stamper after exfoliating the sheet for 
optical disc manufacture, either. 
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[0097] 

[Effect of the Invention]According to the sheet for optical disc manufacture of this invention, the affix to a stamper can be 
reduced. 



[Translation done.] 
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(4) it#Hfl2 0 0 3 - 1 2 3 3.3 2 
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Si4, r*y^#S£fr (a i) #*rt- a 

t^T'tSo 0"J/Lf4, f^S^t Ku^rvvUg, 75/ 

s*fci4s^r 5 smcoms. m&mt lx\*j y->7 

dr->S4fcl4^-^f-yy VS^K. ftgS^iTK 

iSf;IJ7yy ^=/PS*s»* U\, rroj; ?&g&g 
10 14, *ttfe*-£*fl:£* (a 2) l^fe{C-oTo^ 

[0 0 3 2] *fc*fi&ft££:frflS-&4& (a 2) (C(4, ^ 

l~5fi. &SL< (4l~2i@^*JxTV^5 0 
*^»BlJ£**'fk-&«l (a 2) OMMtUTIl, Hx. 

(4\ *w y a-r^^-ixi^u-ry^T-^-— k /? 

7- h , ^^Do^f^y ->77- h , 7!)/Wy>' 

h iwKfSi-i. y #<bft57^ y o-f ;«y^y->7t 
- Mfc£# ; y->7t- hik&m&tctetf}) 4 y -> 

^/w (p< ^) y h t CDKJSIC «t f)^#ibix-5T^ 
y D^y^y -i yisr-r- ; ^y ->vvw 

7^!)l/-F; ^) y;^. 2- ( 1 — T 

v^y^/w) i^/p (^^) r^yi/-h, 2-f-yu- 
-2-^-y-yy v N 2 y/c-;=.;v- 2 -^-y- 
/y y^^if ibixs,, 

30 [0 0 3 3] Tfmnm^itS® ( a 2 ) (4, ±IBT 9 

y/w^*a^ff (a i) 

aft 2 0-1 0 0Si s ffiL<(140~9 
5 Wc»*U<tt6 0~9 0a*©Sd-S-CfflV^ 

[0 0 3 4] T 9 y/U*#fi^-# (a 1) t^tafps^- 
(a 2) t»SJ^I4, a»ttflrffi» ^fitt^ 
#H«vT, ^&Sfcl44 0-7 0*C©JPiaiCT, Ki?3i 

zf-^co^mmm*X' 1 2-4 s^iasstrfcixs. s 
y^*fi^t, ■six^w ys/r*- hST-fes^ 

tffiStfijftStwm^-tirtcjCD-C, JI 

sctms. ctitcty, T^y/^*a-a-i* (a 
(a 2) foB&s^acsu 5F«s»s*sT^ y/u* 

(a 1) «P©«fctC*AS*U ^*>\<*-®.m 

50 <kS*a-&» (A) ^#e>tt6„ r<DSJS(c*j(45t^ 
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[0 0 3 5] ;LCD4 ? \CLXmbtiZ>^*Ji'ic-mmk 

si*fi-a-<$ (a) ©a*sp«9^*»4, loo, ooo 

a±T'fc^ 5 0 0 0~1, 5 0 0, 

OOOT'fc!), W:ftSL<li2 0 0, 0 0 0-1, 0 
0 0, OOOt'foS. 

[0 0 3 6] rrT% ^^/U^-j^t LT^^SrfflV^ 
Sf^Cfi, ±tB^*/u¥-Sl«{fc;§!#fi'£ft: (A) K 
ftS^-MttffJ (B) Sr»ftli-5wi:KJ:D, K^5JIYt0$ 

[0 0 3 7] i©±p43tS-d-BI#WW (B) fcLTtt, 

£.&«=$?y?vK ^y/^y-^f^^-zw 2, 4 
- v^x^/uf-^^-y-yy 1 - 1 Ko^v">^ p^^f 

/K 0 -y o-zUTy^ydf-y V, (2, 4, 6- h!J 
y ^vW-syvvl'i'?! — AO 7t^7^yt*t'f K, 

y- nfc^*tfe>H5. Ttfi-a-w^j (b> (4, 
^^-nwbs*»^ff (a) 1 0 ommmcMLx 
0. 1 ~ 1 osssb, #(c(4o. 5~5a*a5w*sH(7) 

[0 0 3 8] _hfgx y y^'-s^i 1 1 (Cfc^T (4, 31 

*^*-i*«flsffl#*£'* (a) *5j;t^7ts-a-w^j 

(B) |c N agte©jfc#*E£LT'b,fcv\, fl&W^t 

\i<o2rtm*y-?-*tctt*>j =r-?—i&ft (d) , mm 
m (e) , *ote©»*psij (f) tumtfbtis. 
[0039] 3i^¥-*ffi<ktt*irL.*v^y^-* 

#*fc(4;d-y (C) tLTtt, 0y*tf, *y 

TV tfy^xA, AKy^^^Vs # 

y#-#*-K #y *u7 4yt$&mft>ti. 

^#^£#3, 0 0 0~2 5 O^CO/Ky ^-t-tzit^]) 

[0040] ^***-m&<k&<o&'gm*;-*-tiit 
Ht*yrf-r- (d) turf*, 0>J*.(4, hyyf-n 
-^7n^y F u (yy) ryyu-K -o-yaiy;*. 
y h-A-ny (yy) ryy u-k ^i^y h 
-^Th7 (y ry y u- K v^yy^y xy h 
— A-^=*-y- (yy) Tyyu— k 1, 4-^^>-v ? ^- 
—>vy (yy) ryyu—k 1, 6-^^r-y-y-v 5 ^-- 
ivv (yy) ryyy-k #y ^u-vyy =j-a-^ 



(5) #12 003-1 2 3 3 3 2 
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(yy) ryyu— k ^ui^f^t^' (yy) 7 
y y u- k #U7i'^y*!J^ (y y) ry y u- h 

[0041] mmm (e) t L-m. x*/i/*-iiimk 

M*fi£# (A) *#*r3WIIB*J:©EJS:tt:*:*i*5 
>"fk£*>, t YJVSft&m. 7*ft K{frg-*&, 

10 t/uyft^ft, M7;^ieyKft^, &JR*u- 

[0042] zomcomttim (f) t t-m, t»j;tf4\ 
[0043] r;h,& 1 1 

20 fo§ c 

[0 0 4 4] ±IE<OJ: ?\cm<Di$.ttZz-? 
1 1 l^t5i^T*fcoT'b > 7^y^-ttll 1 
©*flsM©tt»#tt*# 10 3 ~ 1 0 6 Patftsrt 
ti&mx-h v . ^?y^'-sgii 1 frb^V >;<—iz 

y 1 1 <ott%m& 200 <@k^ t -r 5 c t 

^»*U<, #tc:i OOftyrti-tSriaWUVN, 

30 fEft3#*£tt (A) 1 0 OMrgBdttLT^ ftH<7)fi)c» 
W-g-H-T'0-5 OMftlaJT'feSr L<, #(d0 

~2 0B*fflJT*fe5C:t^J tV\ 

[0045] :rt\ ^?y/<-stfi kdj¥^.(4, 
try h*7t«y*^-^^$jcjc:c-c^$ 

' tlZiK ffl^(45~l 0 0 nmm^X'h'O , »*L<(4 
5~5 O^mlSffcS, 

[0 0 4 6] *Hifi»«Uc:{S 5*9* -f Kaffir- h 

40 1 WWffilcSiJfffi^- h 1 2#»Jf £*lTV>-5. fi|il->- 
#!)ifuyfy7^i/-h^!!7pf 

[0 04 7] WIS/— H 2 14, ^ y >^<-SSSJi 1 1 

1 0«3Dft$ (Ra) ;4S0. 

1 /i m«T-Cfo-5cO/45$f $ LV\ * fc % *"JBt->- h 1 2 
OJ¥$i4s a«l 0~2 0 O^mglffcO, »*L< 
50 14 2 0~1 0 0/imgSffe5, 
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[0048] ^mmmm^% 5 * * mmm h 

jVzi — — , y — .X □ — /I'S — ^ — , -f/f 7^ — ^ 

4oT£«->- M 2±|d^;frLT§^£^ x?v^ 
l£ffMLfc$, -tOX^y-X-g-gJi l l 
co*ffi(cb5 1 feOSiJBSv— h 1 2S:aB1-'5r irlcj; 

[0 0 4 9] &fd, ±E*xV^^^3tffl~>- h 1 

[0 0 5 0] ft^lC, 02 ( a ) iZTsk-fk ? Id, TfcxV 
^^Mitffl->- h 1 ©-*(DfiJgS->- h 1 2 £fi]|f§|&* 

U UttiLfc^^W^-S^Sl i£^y#-*^-h 
[0 0 5 1] &ld, 112 (b) ~ (c) IdTf^i ?(d, 

UttiLfc^^-SSJi l lcoSffiid*;? y^-ss- 
ffi*u * v^-g^Jf i i id^y/^-soiiw^ 

5ffrMPt£*#10 3 ~10 9 PaT'fo5^-a-|C(S, * 
* y^- S OE#ii^?aT'fT 5 d i tfX% -So 
[0 0 5 2] *^y^-si4, m^it^y^r/^^n 

&mmu^mi$,£ti5> 0 4is, 02 (b) ~ (d) id 

^t-*^y^-s<^ttf4«#T-;fcS;$\ m(-PS^$ 

[0 0 5 3] f L"C> 12 (c) Id^-f-J; 9 |C, 

•^^=¥-^lt^H (02 (c) <pXit-Mb L-CUV 
7>"7'L) SrffifflLT, ftr -1- 3 «d>ib 

Id 4 9, ^?y^-ftii l***-*-*;**^-*! 

[0 0 5 4] ^*/l>¥-mt LTI4, am, * 

14, TtftT'l 0 0~5 0 0mj/cm 2 gSWJK, « 
^^-a-lCIt, 10-100 OkradgSriSjJ* LV\ 
[00 5 5] 02 (d) ld*1-4 ? Id, 

/^-SSr^^y/^-§:^g 1 l7i><b#$£-f -5 0 ddT\ 

¥-$${fctt£#t-5is0mmi£^id#a^u m 



(6) #12 0 0 3- 1 2 3 3 3 2 
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S t o#ft6n$«9jE&;7j Id 4 o T t * 9 1"*-%:®B 1 l ft 

/>*-S ircD^SI^Id^^y/^-S^S 1 KO-gM*;*? 
y/-«-sfd#«-fsr t&VSJkZin,, 

ift&jKff-t-wijJS-Ct, t>^Tf43fcxV*:5'?Mg:='* h- 

[0 0 5 6] ±|S©«t 5ldL-C^^^-S^l 1 lid 
10 ^^y^-sromCi^^- v*:^ • fyh 
Sfcfi^/U-y^^J^fcP,, ftKl, 12 (e) ld,^ 
1"J;?ld, y V^05^S«d,t "3** W-S 

$ff l l co«ElcSWIR4 ^ffM-TSo giWfl!4 t LT 

14, fi&firtB»E4!s©8E»«&£ b^ttt^mmx-hi 

[0 0 5 7] ^ LT, 0 2 (f) Id^-t-ipid, ±CR 
JhfK4±ldgs»#j5£^LT<Sir>-h6£«lU jfc 
xV*? ft*3, h 6 b LTI4, f'Jx. 

[0058] cib 2 (ommmw) *%wom 2 ©mjg 
3 f4*»^o» 2 ff>mMBmAmzytT-< x?mmm~> 

[0 0 5 9] @3ld*1-4 5 Id, %2n%%WM\^h 
*f^^ Kitffl h 2 14, ^ 9 y 2 1 

W<-§g|2 lco-TJcoa (E!3*Tffi) Id 
«S$ftfc«Sf- h 2 2 t, 2 1 O 

30 ^(DM (0 3 f ±iB) $*tfc*J(t->- h 2 3 t 

fcfcL, h 2 3 »4, ^tx^^^Sig 

[0 0 6 0] 7- 9 v^-Sfl 2 1 14, ±ffim 1 

mi l tPl C«»i»64!l, lsl«wJ¥^^*-r5, * 
fc, «(■•>- h 2 3 fc, ±ffijB 1 ©UlS^lilcffiSJt^ 
-r**»5Sfl35'- h 1 o«lt->- h 1 2 
5>*5, (Ra) £W1-So 

[0 0 6 1 ] *3llfiJg<Bt*J«tS(»fll*>- h 2 2 14, ^6 
40 7 : 4*l><n>§:itfc*?7'<;vmt£b\ x?<D-m% 
ffil&1-Zb<DXh?>. «i-y-h2 2(OTOi:LTI4 
h 2 2^S5tiB*«ril1-5»&litt, if«^ 

t>, M->-h2 2WWlt ftrV^fc^ldgiji 
-T5fc*ld, mtt^feHctt^aKlcfcitroaJff^L 
<, ?tx^^^<7?^*f ©fc&ld, fi^ld^LT^^t 

50 o-e*>s©iJ J »*u\ :©±5 ftttnb uri4, 
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f4\ #y K XV ff-^ttt ]) \s— K 

[0 0 6 2] &m~>~ h 2 2 <7>|!i««$cf4, Bffi-Cft 

x * * &m 3 # # ij % -Tf, y mm** b^z 
&m->- h 2 2 t^c^y httfflgd^/i 

[0 0 6 3] ftl->- h 2 2CDJ1^{±, 7tx>X^<75a 

£tlZ>f)\ m^t 2 5 ~ 3 0 0 mfi^T-fo <5 , L 
<B50~20 0jz mSgX-fe?> 0 

[0 0 6 4] &$tM&m\mz>%,7"4 x?mmm'y-h 

2(4, x^y^-Sili l 5 fiJfSic 

J; t> $ ^(;:^S££^^5«#J£II§KU **n- 

iot«|->- h 2 2±IZ^LT^^-ar, 
— 2 l Lfc&, ^<£>;* * v^-S^S 2 l 
<7)^ffiiCfi]«|->- h 2 3?r«ii-r5r ttiot, fcS 20 
W4, ±f2^#J£f«">"- h 2 3±fc«6*LTftjfti* 
>'<-§:£m2 1 MLfcf, ^-<O^^W< 
-g^Jf 2 1 WgffilC^Sv- h 2 2 £r«/f -r 5 r t \Z 

[0 0 6 5] W;, iffiftr-V^Mififflv— h 2 

[0 0 6 6] ft^, El 4 (a) iC^-Ti ftrV 
X?®itffi->- h 2t75fijgtv-- h2 3£t«fH£U * 
* W<-S^S2 1 £g|±|£-£5o 

[0 0 6 7] jfclC. 04 ( a ) ~ ( b ) (C^-fi; 5 30 
fttlLfc^^^-g^|2 l©*ffilc?.^y^-s^ 

[0 0 6 8] fit, U4 (b) (C^rrf 4 

*^*-mmftmm (hm (b) <£-c-f4-0ij<t ltuv 

yy/D OTLt, (Sl->-h2 2»t^^^ 

StiS#tt*^±#1-?)« 40 
[0 0 6 9] "t<Dm. 14 (c) (CTjvf 4 5 

IZLXX? >s<-g®m 2HZX? y/<- S <DWJb'<? 

ixfcP>, #;lc, HI 4 (d) lc^-TJ:5l-< 
i/^<o^lc 4 9 * * y/^-gfl 2 1 CD*ffilCRW£l 
4 2rffM-T5 0 K*f!gi4 £ LTIi, ffi^IS^®^<OE 

£ £ <b t-^tf #SKT" h o T t> 4 v \ 
[0 0 7 0] * LT, §4 ( e ) (C^-f J; ? [c, ±|ES 
ltM4±lC®*ffl5^^LT)tx^^^SS3^S® 50 
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[0071] w±tft9^LfciiJSff^.i4, jf-wmmmz 

®%\z-f%t~Mztm£titih<DXhoX, IfftWZm 

[0 0 7 2] MZ-tt* %t -i^PW&mv- V l K&tt 
Z>—jj3.tzlt¥i3J<D§tM~>— N 1 2 (4^£< tU<. S 
fcjtf-f ^ ^f^igfflv— h 2 (d*D!t?,ti|«lv— h 2 3 (4 

[0 0 7 3 ] 

[0 0 7 4] [^J£« 1 ) 

- h 6 2 aaa ^ , * ffls* ? v y v— v 1 o a*^ 

2- t Kp*->ifyP7i? y V- V 2 8fi4SRt^ 

#-rsT^ yy^*a-a-»©R^^^?g (@^»« 

«JW^jl^u^2 5 oa*SP(^, g^gfi^/H 0 0 

aftSBt, m^Mzy vyT-r-vm^-t^mm 

7t-h3 0 (T ^ y /u^*fi-g-ffCD 2 - fc K n 

if-i/if /VT:? !) I/- M 0 0 SilcSL8 0. 5^ 
*) t, MIHt©^f;^7^U-F0. 12 

mmntzmmL, mm^mnT, tit-2 4Kff« 
^-mmm&m-&fc<omm¥-%)m-A (mw) 14, 

600,00 o-e&ofc, 

[0 0 7 5] tt^^fc^^yw^-^ft^a-a-^g^ 
5>1 0 QmmU\zft,m£MiiifflX~hZ> l -t Kn^->v- 

^tf/wXtfcS^ttS!, ffi D D piS -yjvjS^^T 184) 
3. 7aSgp$:^$*T, g^SS5r3 5S*%t 
HIS ^ y^^-SS«ffl<OM^jA t Lfc 0 
[0 0 7 6] -7j v ifl/Vr U- h (PE 

T) (ff$ : 3 8/im) 0>tffi(catiJitM(0-> 

y =>-^tttjjgr*gis^aLfcapi«siijiiv— f (fijsi 

*a;SffiC0*ffila$ : Ra = 0. 0 16/im) , fcitfP 
ET7^;^ : 3 8 pm) CO^EtdgSiJgflSiOv' 

y ^-ymmxmmmmLtz^mmmmm^- h mm 

^Sffiro^Eil^ :Ra=0. 023/im) (7)2 

[0077] ±.mmmmA&, t-f7^-^-iaot 

t-Ci^Pifl^^*. if&i0um<n*?y/<-§:Bm 



(8) 
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fflv— ht Lfc 0 
[ 0 0 7 8] (S*W2] 

vvUT? li h 8 OSftlfPt . 

y u- h 2 oaSgRi^r^i^/uf'tJR^^-ti: 

fcoftlfcxfvi^tt (@iMS4 0li%) £#fc 0 

£ibtc, ^©7^ y/i-^*a^wKifi^/^f«2 5 
oaftSBi-^ rs^^vh o oafi^i, a&st^y 

^ D c^;ut^->if y ->7t- h 2 lliai (T 
* D^IM^*©2-t Ka^v'rc^vWT^ y V— Y 
1 0 03i;(C*tL7 8. 53*) t, MirLT©^ 
f^v^7^1'-hO. 0 2 5fi*atSr^jDL, 

<Dm.M¥-%lft*m (Mw) (4, 7 9 0,0 0 0-Cfco 
fc. 

[0079] #e>^fc^^^^-^e!^s*a^^@^ 

#10 0 fiftgBtCjfcS-S-MteSJT-fcS 1 - t Kn 20 

^r$*/UXtt5t;#l±Si, i&n° n £ : -ilVij^^r 18 4) 
3. 8m*g|5?r^?$*-r, @U#ig«£r3 3M%lc 

[0 0 8 0] ±t5^fP#JB£ s n-/U-y-^:7=.-^-|- 
m±^m^LXl 0 CCTl^^;**, 3 Oji 

h£«SL, ZLtl&ftrfjxtW&R'i'— ht Ltz 0 30 
[0 0 8 1] CUfetBJ 3 ] gttft 1 THIS! Llt&tSMA 

mm^y- hnfmwmu^mi^x 9otx*i &wm 

(S^lO^mW^y/^liMLfc, 
^lt, %<Dx#ys<-5t®l§<n&m^ i&mmtLX 

ytmM&(D#!)j}~-tf*-h (po wa* 

^#tt®, igjn R D £ : fa7x-^C 110-100, 

jiioo^m) wl > wmmttKTjxtwtkm 

>- htLtz, 

[0082] mmm 4 ] mmm 2 tsssj LtL&mm b 40 
mmmmm->- h(DMm&mw±icmnLx loott- 

i#HHS«Ustf, J?£ 3 OMmm^^y/N'-Sti^I 

it tmwicoyti&m&p cy 4^ zmm 

L, <fcg&Jftt?fcT-f ^^®}5tffl->- h t Lfc 0 
[0 0 8 3] (Jfcttfll] #fFS&2 9 5 6 9 8 9#&« 
S2«tC0HffiWl(c2pCT K^^^-f/WA^d- h #!;■<?— 

7* h/jfy^-^u-^y na*«*ttfflu» ms^ji t 50 
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m«teLT#7*-f h&KitLfc. 

[oo84] [jt««»j 2 j ttmm 1 l/c K7-< y 

#'13 fc IRItKKi LTftx-f^Hiigfflv'- h^rSJittfCo 
[0 0 8 5] [Wftffll) Xttftll. 2*sJ:tWt«0iJl 

©wflsntr©!?*****. tt»tttt£sa (Rh e om 

e t r i c sttS, : DYNAM I C ANAL 

YZER RDA II) ^rfflV'T lHzt*2 5 "CCtt^rS'l 
£Lfc 0 HJg^Jl (C&ttS^^-g^/l 

Idol^Tte 1 . 4X10" Pat'fctl, ^JS0ij2(d*J(t 
5^.^ W?-S:^JilCO^TIi6. 1X10* Paffc 
9 , Jfc«0H 1 KtSttS* * V/N--§^|COV^Tf4 2 . 

0 X l 0 5 Pa T'foofco 

[0 0 8 6] JiIE^i? S*JiK»tT*^ 

*$rfia*tL (y >T y *8c3££ffiK. ig§§£ : Ad w i 
11 RAD-200 0m/8^fffl„ M*tt : S$ 
3 1 0mW/cm\ 3 0 0raJ/cra J ) , fijfbg©** 

y^acSCStfcK. SIM* : ui-^7"DyDDV-H- 
EP) £fflV^T3. 5H zX2 5X^DW.&fflfeLtc 0 ^ 

<r>&%:. mmm i tt -5 * * v/^-s^i icoi/ i4 

6. 0X10 8 PafJbt), HiS^J2(Ciolt5X^>/N 
-§^t-o^TI4 3. 2 X 1 0 8 PaffcO, lfc$£0ij 

1 {CfctfS g^Jfd-ol^Tttl. 4X10 

PaT'fcof;. 
[0 0 8 7] C«»09 2] HJS0IJ3, 4*JitJ«Jt««2 

EJPX^JgLfc-s/^R^ (itgl 2 0mm) £2 9 
NcoEE^TE^L-fco -t LT, ftffJ|Md*&jK^M«rHi 
«L (y y^i/y-ttSt^ttK, ^B*:Adwi 1 1 
RAD- 2 0 0 0m/8Wffl o : fi9S3 1 0 

mW/cm 2 , Jt*3 0 0raj/cm 2 ) , X ? >/<-§:®SZmi\: 

[0 0 8 8] ^<Ot&, mtLtzXfys<-%®M%-y 

^w-T y yy&mstkm, mm* ■. lssooo) 

0. 2 7 /imW_Lc9t><D) <D»§rSiJ^ Lfc 0 
[0 0 8 9] *J£fil3TMigLfc)tx-<^^ 
Kitffl h <D* 9 W<— S*JilcflEj|f Lfc= y 
«|:ot^ttt3 9fl, HJS^j4TiiitL7t3tr^^^iS 
JSffl h ©^ ? ICE # Lfc= y ^yuR^ 

lco^Tt43 1f@, fcttm-OKiftLtotef* 

ovnti4^4, o o om<r>ttm®ft1}y> hZfrlt. 

[0 0 9 0] mmm 1 ] mmm 1 -c«is Lfc*^ w * 
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YMmfrhtl%% : T4*tWfc. : 1. 1 

mm, fl-g : 12 0mm) t-fM U 2 9 NfDffi^T'JE 

[0091] m^rmmmmmm^- h 

f7?«#?il5, |I«:Adwi 1 1 RAD— 2 10 
0 0 0m/8 £{£ffl 0 RBft&# : Mlg. 3 1 OraW/cm 2 , % 
*3 0 OmJ/cm 2 ) , >-^°-S^S^5J!-ft,$its ±IB 

[0 0 9 2] ^^-^^W^-^jf/^e^BtL 

•9J¥£ 6 0 nm<DT;Ui~<yj±frb?£5>fc%im%Ml$.L 
tz 0 %z LT, i(D£«J«Lh(C. y/U^tt#SJilO^. 
rt>(b ft 5 *■!;»->— h (1$ : 20Mm) *mM-fZ>tk 
till, £ blctfy M&f>^5§!->- h 

(3fA*1o££?±K, f^p D p* : b^T^-^C 110-8 20 
0, jf£ : 8 O^m) /£* LTTtrV * 9 

[0 0 9 3] (HftM 2 ] HJfe^J 2 T« LtzftTJ * 
*K3fiJBi'-h«rJBV*T. Sit^J 1 t «fct>* 

[0094] csiSM 3 ] mmm 3 -cwa Lfc^x w * 
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